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England, April : Morris, 1973 ; Germany, March : Herter, 1933 ; Switzerland, March-April : Berthoud, 1978 ; France, mid-February : Saboureau, 1979) . Previous studies on the reproductive cycle in male hedgehogs (Marshall, 1911 ; Courrier, 1927 ; Allanson, 1934 ; Mombaerts, 1943 ; Girod and Cure,1965 ; Saure, 1969) have been restricted to an analysis of testicular and accessory gland weight or histological change. All these studies showed that the hedgehog testis was quiescent in autumn under natural climatic conditions. Moreover, exocrine and endocrine testicular functions are activated at the end of hibernation as in many other hibernators (see review in Wimsatt, 1969) . The time of the hedgehog breeding season is related to the latitude, being earlier and longer in southern than in northern countries (see review in Saure, 1969) .
The earliest studies attempting to determine seasonal endocrine change used indirect methods such as the measurement of fructose or citric acid contents in the accessory glands (Mann, 1964) . Mann (1963 Mann ( , 1964 (1978) (1979) (Racey, 1978) . Gonadal (Allanson, 1963) , roebuck (Short and Mann, 1966) , ferret (Ishidci, 1968) , red-deer (Lincoln, 1971) , stoat (Gulamhusein and Tam, 1974) , polecat, marten, stone-marten (Audy, 1976) and red fox (Joffre, 1976) (Allanson, 1934 ; Scure, 1969 ; Saboureau and Peyre, 1970) . Moreover, the determination of fructose and citric acid contents in hedgehog accessory glands, which are related to the concentrations of circulating androgens (Lindner and Mann, 1960) (Saboureau and Boissin, 1978a, b) . There is no data on annual testosterone levels in hibernators (Racey, 1974 ; Racey and Tam, 1974 ; Gustafson and Shemesh, 1976) , except in bats. The high testosterone levels before and during hibernation in bats are difficult to compare with those of the hedgehog in which the testosterone concentrations peak every year between February-April and July-August. These peaks are in phase with the two periods of rut observed every year in middlewestern France (Saboureau, 1979 (Sempéré, 1978) , ferret (Boissin-Agasse and Boissin, 1979), duck (Garnier and Attal, 1970 ; Garnier, 1972 ; Assenmacher, 1974 (Suomalainen, 1953 ; Saure, 1969) and Poland (Skowron and Zajaczek, 1947) the testis is activated later than in south European countries (Herter, 1938 ; Schutz, 1954 Schutz, , 1956 Marshall, 1911 ; Allanson, 1934 ; Saboureau and Peyre, 1970) , and testicular activity is brief with only one breeding period per year in July (Saure, 1969) . On the contrary, in middle-western France, one of the southern-most countries, testicular activity begins the earliest and lasts the longest, so there are two regular breeding periods.
The temporal relations between testicular activity and hibernation in hibernating mammals have been studied extensively (see review in Wimsatt, 1969) . In the hedgehog, testicular inactivity appears in autumn and corresponds to the beginning of hibernation (Saboureau, Laurent and Boissin, 1979) , but testicular renewal starts during the last part of the hibernation period. This anticipated preparation during the winter for the spring breeding period has been shown in many other hibernators (see review in Wimsatt, 1969) and in the bear which is not a true hibernator (Mc Millin et at., 1976) . Some data show that neuroendrocrine activity appears during hibernation. In the hedgehog, the activation of pituitary cells producing LH and FSH starts as early as January (Girod and Cure, 1965) ; in the garden dormouse, appreciable increasing amounts of LRH are observed in the median eminence during hibernation (Richoux and Dubois, 1976) . Secretion pulses seem to occur during spontaneous arousal (Dussart and Richoux, 1973) , and consequently the increased activity may be either facilitated by or dependent on increased spontaneous arousals occurring atthattime (Racey, 1974) . Popovic (1960) (Smit-Vis and Akkerman-Bellaart, 1967 ; Reiter, 1968 Reiter, , 1972 Hoffmann, 1973 Hoffmann, , 1978 
